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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the mutual interference between 
a linear antenna and a surface mounted antenna which construct a 
diversity antenna. 

SOLUTION: An antenna diversity constitution includes a surface mount 
antenna 1 0 and a whip antenna 20. The antenna 1 0 is placed in the 
direction where the open end of the radiation electrode of the antenna 10 
goes away from the antenna 20. Thus, the mutual interference is 
prevented between both antennas 10 and 20. As a result, an antenna 
device can make the best use of characteristics of both antennas. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] .... 
[Claim 1] the line characterized by providing the following - the sending signal from the antenna diversity circuit 
which compounds the input signal from an antenna and a surface mount type antenna, or changes, and is supplied to a 
receive section, or the transmitting section distributing ~ or ~ changing a line - the antenna equipment used for 
the transmitter equipped with the antenna diversity circuit supplied to an antenna and a surface mount type antenna 
About the aforementioned surface mount type antenna, it is a radiation electrode to the base of a dielectric or the 
dielectric magnetic substance. The electric supply electrode which supplies electric power to this radiation electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[lieVechnical field to which invention belongs] This invention relates to the antenna equipment used for mobile 
communication equipment, such as a cellular phone. 

[DesSiption of the Prior Art] Before, the composition of the diversity antenna which used together a linear antenna and 
a linear surface mount type antenna as antenna equipment of mobile communication equipment, such as a cellular 
phone, is taken. 

rProblem(s) to be Solved by the Invention] general -- a line - the antenna was equipped with the advantage that high 
interest profit is comparatively obtained over a wide band with simple structure, and since a surface mount type 
antenna can carry out a surface mount with the very small electronic parts of others [ top / circuit board ], it is equipped 
with the advantage that the whole communication equipment can be miniaturized therefore, this line -- « an antenna 
and a surface mount type antenna are made diversity composition, the antenna equipment having both advantage 

should be obtained j 4.1, ^ „^ 

[0004] however, a line -- in the conventional antenna equipment which used together the antenna and the surtace 
mount type antenna, the synergistic effect was not necessarily demonstrated 

[0005] the cause of, as for an artificer etc., the property as expected not being acquired - a hne -- it solved by 
experiment that it was in the mutual interference of an antenna and a surface mount type antenna the purpose ot this 
invention - the property of the above-mentioned surface mount type antenna - employing efficiently and lines, such 
as a whip antenna and a helical antenna, - it is in offering the antenna equipment which also employed the property ot 
an antenna efficiently 

[MeSs for Solving the Problem] this invention -- a line -- the antenna diversity circuit which compounds the input 
signal from an antenna and a surface mount type antenna, or changes, and is supplied to a receive section -- or the 
sending signal from the transmitting section - distributing - or -- changing - a line - the antemw d^^^^^^ ^ 
supplied to an antenna and a surface mount type antenna -- the antenna equipment used for ************** - u is -- a 
Une in order to solve the problem by the mutual interference of an antenna and a surface mount type antenna While 
considering as the surface mount type antenna which prepares the electric supply electrode which supplies electnc 
power to a radiation electrode and this radiation electrode in a surface mount type antenna in the base of a dielectric or 
the dielectric magnetic substance, and grows into it a passage according to claim 1 the open end of the radiation 
electrode of the surface mount type antenna concerned - the above -- a line -- the surface mount type antenna 
concerned is arranged to the sense which keeps away from an antenna 

[0007] this composition - the open end of the radiation electrode of a surface mount type antenna - a line -- since it is 
arranged at the sense which keeps away from an antenna, the mutual interference between both Mitennas is prevented 
and comprehensive high antenna gain can be maintained the above a line -- an antenna is a whip antenna, and when 
the whip antenna is contained, receiving sensitivity can always be highly maintained by arranging a surface mount type 
antenna so that the mutual interference of a whip antenna and a surface mount type antenna may be prevented 
[00081 in addition -- general - a line, although a surface mount type antenna has a narrow-band property to an anteniia 
having a wide band property for example, in the so-called PDC800MHz winding method (it corresponds Jo both 810- 
8 1 8MHz band and 870-885MHz band) cellular-phone system Since the fields actually used are only a 8 1 0-81 8MHz 
band and a 870-885MHz band, they can raise the sensitivity in the band used for the above-mentioned practice, using a 
surface mount type antenna auxiliary. 
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[0009] 

[Embodiments of the Invention] The composition of the antenna equipment concemmg the 1st operation gestalt of this 
'invention is explained with reference to dravying 1 - drawing 5 . 

[0010] Drawing 1 is the perspective diagram showing the composition of the surface mount type antenna used for 
antenna equipment. In this drawing, 1 1 is a dielectric base which consists of dielectric ceramics or synthetic resin with 
comparatively high specific inductive capacity. The radiation electrode shown by la, lb, and Ic is again formed in the 
upper surface via the end face of the method of the left rear from the upper surface in drawing of this dielectric base 
1 1 . Moreover, the electric supply electrode shown by 2a and 2b, applying to a front right end face from the inferior 
surface of tongue in drawing of the dielectric base 1 1 is formed. The grounding electrode shown by 3 a, 3b, and 3 c, 
applying to the upper surface via a front right end face from the inferior surface of tongue in drawing of the dielectric 
base 1 1 furthermore is formed. 

[001 1] Electrostatic capacity arises, respectively between the gap portion of near open end o of radiation electrode Ic, 
and grounding-electrode 3c, and near open end o and the electric supply electrodes 2a and 2b, and these capacitance 
and inductance components of a radiation electrode constitute a resonance circuit from the surface mount type antenna 
shown in drawing 1 . Moreover, capacity coupling of an electric supply electrode and the radiation electrode is carried 
out with the electrostatic capacity produced between the electric supply electrodes 2a and 2b and radiation electrode 

Ic. • u 

[0012] Drawing 2 is the equal circuit of the surface mount type antenna shown in drawingj. . In this drawing, the 
electrostatic capacity which produces C23 between the electric supply electrodes 2a and 2b and grounding electrodes 
3a, 3b, and 3c, the electrostatic capacity which produces C21 between the electric supply electrodes 2a and 2b and 
radiation electrode Ic, the electrostatic capacity which produces CI 3 near open end o of radiation electrode Ic and 
between grounding-electrode 3c, and L are the inductance components of a radiation electrode. CI 3, C21, and L 
mainly constitute a resonance circuit among these. R is the radiation resistance of an antenna. 

[0013] (A) of drawing 3 and (B) are drawings showing two examples of composition of the antenna equipment which 
prepared the surface mount type antenna shown in drawing 1 , and the whip antenna. In this drawing, 21 is the circuit 
board and is carrying out the surface mount of the surface mount type antenna 10 to the front face. Moreover, in this 
drawing, 20 is a whip antenna. In the example shown in (A), the open end o is kept away from the whip antenna 20 by 
[ in / drawing / for the position of the open end o of a radiation electrode ] turning caudad and mounting the surface 
mount type antenna 10. Moreover, in the example shown in (B), the open end o of the surface mount type antenna 10 is 
kept away from the whip antenna 20 by turning and mounting the open end of the radiation electrode of the surface 
mount type antenna 10 in the outside of commimication equipment. In any [ of (A) and (B) ] case, the mutual 
interference of the surface mount type antenna 10 and a whip antenna 20 is prevented, and comprehensive high antenna 
gain is maintained. 

[0014] Although the detailed electrode pattern by the side of the circuit board 21 corresponding to each electrode of the 
surface mount type antenna 10 is omitted, the grounding electrode 22 is formed in the field except these electrode 
patterns. On this circuit board 21, the composition/electronic switch which performs the composition or the change of 
an input signal to the receiving filter for using the surface mount type antenna 10 as a receiving antenna so that it may 
mention later, the transmitting filter to a whip antenna 20 and a receiving filter, and a whip antenna are prepared. 
[0015] The following results were brought when the mutual interference of the surface mount type antenna 10 and 
whip antenna 20 in the case of the arrangement structure shown in .drawing.3 (A) was measured. 
[0016] Namely, the maximum gain of dipole comparison of zx side [dBd] In the case only of a whip antenna -0.7 
When the both sides of a whip antenna and a surface mount type antenna are used It was set to -0.5. 
[0017] The z-axis and a x axis are as being shown in drawing 4 here. That is, where the circuit board 21 in which the 
surface mount type antenna 10 was mounted in drawing 4 is contained in the case 23 of commimication equipment, 
such as a cellular phone, the maximum gain of field inboard including this z-axis and x axis was searched for, having 
used the z-axis and the direction perpendicular to the field of the circuit board 21 as the x axis for the longitudinal 
direction of the circuit board 21 . 

[001 8] Thus, comprehensive antenna gain improves by having used both antennas. A property with the same said of 
the case of the arrangement structure shown in drawing 3 (B) is acquired. 

[0019] (A) of drawing 16 and (B) are shown as an example of comparison over (A) of drawing.! , and (B). If it 
arranges, or the open end o of the radiation electrode of surface mount type antenna 10' arranges to tiie sense close to a 
whip antenna 20 side as shown in (B) of this drawing so that the open end o of the radiation electrode of surface mount 
type antenna 10* may be suitable in the direction (upper part of communication equipment) in which a whip antenna 20 
is prolonged, as shown in (A) of drawing 16 , comprehensive antenna gain will fall by the mutual interference of 
surface mount type antenna 10' and a whip antenna 20. 
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[0020] Drawing 5 is the block diagram showing the composition of the antenna I/O portion of the antenna equipment 
which used the above-mentioned whip antenna and the surface mount type antenna. The input terminal of the sending 
signal from a sending circuit and RX of an antenna terminal [ as opposed to a whip antenna in ANTm ], an antenna 
terminal [ as opposed to a surface mount type antenna in ANTs ], and TX are the output terminals of the input signal to 
a receiving circuit here. Thus, the input signal of a whip antenna and a surface mount type antenna passes along RX 
filter, respectively, is compounded or changed by composition/electronic switch, and is outputted to a receiving circuit. 
That is, in this composition/electronic switch, the input-signal level of a whip antenna and a surface mount type 
antenna is detected, according to both input-signal level, a signal with higher input-signal level is alternatively 
outputted to RX terminal, or both signals are compounded, and it outputs to RX terminal. Transmission-and-reception 
common use of the whip antenna is carried out, a surface mount type antenna is used only for reception, and an antenna 
diversity circuit consists of this example with a whip antenna. 

[0021] Although the input signal constituted the antenna diversity circuit, a sending signal may constitute an antenna 
diversity circuit from the example shown in drawing .5 by distributing a sending signal and supplying a whip antenna 
and a surface mount type antenna, respectively. 

[0022] Next, the composition of tiie antenna equipment concerning the 2nd operation gestalt is shown m draw ing_6 and 
drawing 7 . Drawing 6 is the perspective diagram showing the composition of a surface mount type antenna. In 
drawing 6 , 11 is a dielectric base which consists of dielectric ceramics or synthetic resin with comparatively high 
specific inductive capacity. The radiation electrode shown by la, lb, Ic, Id, and le is again formed in the upper 
surface via a front right end face, the upper surface, and the end face of the method of the left rear from the inferior 
surface of tongue in drawing of this dielectric base 11. Moreover, the electric supply electrode shown by 2a, 2b, and 
2c, applying to the upper surface via a front right end face from the inferior surface of tongue in drawing of the 
dielectric base 1 1 is formed. The grounding electrode shown by 3a, 3b, and 3c, applying to the upper surface via a front 
right end face from the inferior surface of tongue in drawing of the dielectric base 1 1 fiirthermore is formed. 
[0023] In the case of the surface mount type antenna shown in drawin g 6 , electrostatic capacity arises, respectively 
between the gap portion of near open end o of radiation electrode le, and grounding-electrode 3c, and near open end o 
and the electric supply electrodes 2a and 2b, and a resonance circuit consists of these capacitance and inductance 
components of a radiation electrode. Moreover, capacity coupling of an electric supply electrode and the radiation 
electrode is carried out with the electrostatic capacity produced between the electric supply electrodes 2b and 2c and 
the radiation electrodes lb and Ic. Therefore, an equal circuit becomes being the same as that of what was shown in 
drawing 2 . 

[0024] Drawing 7 is drawing showing the composition of the antenna equipment using the surface mount type antenna 
shown in drawing 6 with the whip antenna. By arranging the surface mount type antenna 10 like the case of the 1st 
operation gestalt also in this case to the sense to which the open end o of the radiation electrode keeps away from a 
whip antenna 20, the mutual interference between both antennas is prevented and the whole antenna gain is raised, 
[0025] Drawing 8 is the perspective diagram of the surface mount type antenna used for the antenna equipment 
concerning the 3rd operation gestah. In this drawing, 1 1 is a dielectric base which consists of dielectric ceramics or 
synthetic resin with comparatively high specific inductive capacity. The radiation electrode shown by la, lb, and Ic is 
formed in the upper surface via a front right end face from the inferior surface of tongue in drawing of this dielectric 
base 1 1 . Moreover, the electric supply electrode shown by 2a is formed in the inferior surface of tongue in drawing of 
the dielectric base 1 1 . The grounding electrode shown by 3a, 3b, and 3c, applying to the upper surface via a front right 
end face from the inferior surface of tongue in drawing of the dielectric base 1 1 furthermore is formed. 
[0026] It becomes being the same as that of that the equal circuit was indicated to be to drawing 2 also in the surface 
mount type antenna shown in dxawing 8 . That is, electrostatic capacity arises, respectively the gap portion of near 
open end o of radiation electrode Ic, and grounding-electrode 3c and near open end o, and between electric supply 
electrode 2a, and a resonance circuit consists of these capacitance and inductance components of a radiation electrode. 
Moreover, capacity coupling of an electric supply electrode and the radiation electrode is carried out with the 
electrostatic capacity produced between electric supply electrode 2a and radiation electrode lb. 

[0027] Drawing 9 is drawing showing tiie composition of the antenna equipment using the surface mount type antenna 
shown in drawing 8 with the whip antenna. By arranging the surface mount type antenna 10 also in this case to the 
sense to which the open end o of the radiation electrode keeps away from a whip antenna 20, the mutual interference 
between both antennas is prevented and the whole antenna gain is raised. 

[0028] Drawing 10 is the perspective diagram of the surface mount type antenna used for the antenna equipment 
concerning the 4th operation form. As shown in this drawing, the radiation electrode shown by la, lb, and Ic is formed 
in the upper surface via a front right end face from the undersurface in drawing of the dielectric base 1 1 . Moreover, the 
electric supply electrode shown by 2a, 2b, and 2c, applying to the upper surface via a front right end face from the 
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undersurface in drawing of the dielectric base 1 1 is formed. The grounding electrode shown by 3a, 3b, and 3c, applying 
to the upper surface via a front right end face from the undersurface in drawing of the dielectric base 1 1 furthermore is 

mS^it becomes being the same as that of that the equal circuit was indicated to be to drawing 2 also in the surface 
mount type antenna shown in drawing 10 , electrostatic capacity arises, respectively between the gap portion of near 
open end o of radiation electrode Ic, and grounding-electrode 3c, and near open end o and the electric supply 
electrodes 2a, 2b, and 2c, and a resonance circuit consists of these capacitance and inductance components of a 
radiation electrode. Moreover, capacity coupling of an electric supply electrode and the radiation electrode is earned 
out with the electrostatic capacity produced between the electric supply electrodes 2b and 2c and the radiation 

electrodes lb and Ic. ■ _r **, 

[0030] Drawing 1 1 is drawing showing the composition of the antenna equipment usmg the surface mount type 
antenna shown in drawingJLQ with the whip antenna. In this example, to a whip antenna 20, the open end o of the 
radiation electrode leaned the surface mount type antenna 10 in the 45 degree direction of abbreviation, and arranges it 
to the sense which keeps away from a whip antenna 20. Also in this case, the mutual interference of the surface mount 
type antenna 10 and a whip antenna 20 is prevented, and the whole antenna gain improves. 
[003 11 Drawing 12 is the perspective diagram of the surface mount type antenna used for the antenna equipment 
concerning the 5th operation gestalt. In this drawing, 1 1 is a dielectric base, it forms the grounding electrode shown by 
3a and 3b, applying to a front right end face from the inferior surface of tongue in the drawing, forms the radiation 
elecfrode shown by la, lb, and Ic, applying to the end face of the method of the left rear via the end face of the method 
of the right rear of the dielectric base 1 1 following this grounding electrode, and is using the edge of radiation electrode 
Ic as the open end o. Moreover, the electric supply electrode shown by 2a, 2b, and 2c, applying to the upper surface 
via a front left end face from the inferior surface of tongue in drawing of the dielectric base 1 1 is formed. The control 
electrode shown by 4a and 4b which are furthermore missing from a front right end face from the infenor surface of 
tongue in drawing of the dielectric base 1 1, and are connected with a radiation elecfrode is formed. The frequency 
elecfronic switch which consists of Diode D, capacitors CI and C2, and a choke coil L is connected to this confrol- 
elecfrode 4a. In the state where a confrol signal is not inputted into the control signal input terminal IN, although Diode 
D is in an open state, if a confrol signal is inputted, Diode D will flow and confrol electrodes 4a and 4b will be 
grounded through Diode D and a capacitor CI. That is, by turning on and off of Diode D, the inductance of the 
radiation electrode from a grounding edge to an open end changes, and resonance frequency changes. In the case of a 
PDC cellular-phone system, two resonance frequency by this change is taken as each center frequency of a 810- 
818MHz band and a 870-885MHz band. Thereby, the both sides of two bands can be responded now by change. 
[0032] Drawing 13 is the representative circuit schematic of the whole containing the frequency elecfronic switch 
connected^tti the surface mount type antenna shown in drawing ! 2 at it. In this drawing, the main inductance 
component according [ LI 1 ] to the radiation electrodes la, lb, and Ic and L12 are the inductance components between 
confrol elecfrodes 4a and 4b and grounding elecfrodes 3a and 3b. D, CI, L, and C2 constitute a frequency electronic 
switch. C23, C21 and C13 of others, and the composition of R portion are the same as that of what was shown in 
drawing 2 . Although it resonates in the state where the control voltage is not impressed to the control terminal IN, by 
the resonance frequency which becomes settled in the resonance circuit by C13, C21, LI 1, and L12 If positive 
regulation voltage is impressed to the control terminal IN, Diode D will flow. Since a node with the inductance 
components LI 1 and LI 2 will be grounded through a frequency electronic switch and the inductance component of a 
resonance circuit will consist of only LI 1 (the length of the radiation electrode from a grounding edge to an open end 
becomes short in equivalent), resonance frequency becomes high. That is, the resonance frequency of an antenna 

becomes high. - . **, 

[0033] Drawing 14 is drawing showing the composition of the antenna equipment usmg the surface mount type 
antenna shown in drawingl2 with the whip antenna. Since the open end o of a radiation elecfrode arranges the surface 
mount type antenna 10 in the direction which keeps away from a whip antenna 20 as shown in both drawings, the 
mutual interference between both antennas is prevented and the whole antenna gain improves. 
[0034] each operation gestalt shown above - a line - although the whip antenna which is a monopole antenna as an 
antenna was used, you may use a helical antenna Drawing J.5 is drawing showing the composition of the antenna 
equipment concerning the 6th operation gestalt which shows the example. The composition of the surface mount type 
antenna 10 in this drawing is the same as that of the surface mount type antenna shown in drawing I . In addition, you 
may use which thing shown in drawingj , drawing -8 , drawing,! 0 , and drawingll . By arranging the surface mount 
type antenna 10 also in this case to tfie sense to which the open end o of the radiation electrode keeps away from a 
helical antenna 24, the mutual interference between both antennas can be prevented and the fall of the whole antenna 
gain can be prevented. 
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[0035] Moreover, although the surface mount type antenna in which various electrodes were formed was used for the 
dielectric base with each operation gestalt shown above, you may use for the base of the dielectric magnetic substance 
the surface mount type antenna which formed various electrodes similarly. 

[0036] . J J u 

[Effect of the Invention] The input signal of an antenna and a surface mount type antenna is compounded by the 
antenna diversity circuit, according to this invention - lines, such as a whip antenna and a helical antenna, - Or 
change, and a receive section is supplied or the sending signal from the transmitting section is distributed, or it changes 
and at least two antennas are supplied - ******** - moreover the open end of the radiation electrode of a surface 
mount type antenna - the above - a line, since it is arranged in the direction which keeps away from an antenna a line 
- when using both an antenna and a surface mount type antenna, the mutual interference between both antennas is 
prevented, and comprehensive high antenna gain can be maintained 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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